because of their distinct grain size. We deduce from magnetization measurements on randomly oriented material that in melt spun Nd-FeB the homogeneous rotation of magnetization plays an important role in the whole field range, while for sintered magnets after thermal demagnetization an easy domain wall movement is the predominant process.
Melt spun Nd-Fe-B ribbons have a microcrystalline structure and a NdzFel4B grain size in the range of the critical single domain size which is 150 nm at room temperature [I, 21 . The grains are randomly oriented. Because of the small NdgFel4B grains and the smallness of the inclusions and precipitations the occurrence of domain walls within the grains after thermal demagnetization (TDM) is decreased. The stray field interaction in aligned but opposite magnetized neighbouring grains facilitates the nucleation of 180' domain walls whithin the grains. In highly anisotropic uniaxial crystalls 180' domain walls are the only possibility. In isotropic material the probability for the occurrence of adjacent opposite magnetized grains is rather small. Therefore in isotropic material the mean stray field interaction between neighbouring grains in a demagnetized state is lower than in a demagnetized aligned material. As shown recently mechanically alloyed Nd-Fe-B after a first heat treatment has a similar isotropic microcrystalline structure and consequently shows a similar magnetization process as rapidly quenched ribbons [3] . After a die upsetting process [4] the randomly oriented grains in rapidly quenched ribbons and in mechanically alloyed material [5] are nearly aligned. This alignment increases the mean stray field interaction in the demagnetized state and favours the nucleation of domain walls. figure 2 and the parameters labeled, according to the procedure given in [6] . The kink in the virgin curve is caused by the onset of irreversible rotational processes. The starting field of this rapid increase of magnetization is determined by the intrinsic anisotropy coefficients K1 and Kz. The calculated value of the coercivity for non interacting single domain NdzFe14B particles in the case of homogeneous rotation (porH, = 3.45 T at room temperature) is not attained in the real melt spun material, since domain wall movements and the stray field interaction reduce the measured coercivity to about 2.2 T. In the case of homogeneous rotation the irreversible magnetization processes are completed at the anisotropy field, whereas reversible magnetization processes occure upto higher fields.
In real melt spun material the stray field interaction reduces the field where irreversible magnetization processes arise. Above the kink the virgin curve after CFDM increases faster than the virgin curve after TDM because of the different distributions of the magnetization vectors of the thermal and field demagnetized states as shown schematically in figure 2. For the same reason the magnetic field needed to complete the irreversible processes (after CFDM) equals the counterfield necessary to obtain the CFDM state. The faster increase of the counter field virgin curve is also observed in real melt spun material, see figure 1.
In sintered NdFeB magnets the size of the NdzFellB grains is in contrast to melt spun and mechanically alloyed material much larger than the critical single domain size and is in the range of some microns. This results in a higher stray field energy of the homogeneously magnetized grains and consequently the energy barriers against the nucleation of domain walls in the grains are lower. In the vicinity of pores, edges and spikes high demagnetizing fields favour the nucleation of reverse domains.
The virgin curve after TDM rises very steep up to the saturation magnetization. The characteristic feature of sintered magnets (isotropic and anisotropic) is that in the whole field range the virgin curve after field demagnetization lies below the virgin curve after TDM (see Fig. 3 ). The initial susceptibility of the counter field virgin curve depends upon the pinning behaviour of the grain boundaries. In sintered Nd-Fe-B magnets the irreversible magnetization processes after TDM are completed at lower fields than after CFDM. This is because after TDM the domain walls intersect the grains and easily move through the grains already at applying low fields, whereas after CFDM the domain walls are situated in energy minima near the grain boundaries and are pinned there more strongly. A reduced domain wall mobility after CFDM at low fields is indeed observed in NdDyFeB sintered magnets with a high Dy content or in non-substituted NdFeB sintered magnets at low temperatures [7] , since the pinning behaviour is strengthened due to the increasing anisotropy field and decreasing domain wall width.
